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!-.t ra 1 ns ol pha:,:e (;roup 2 "'a phdococl'i and crll I fl'l' I r<tl'l imh tsnlated from t hr ,., .. llll' 
"'rain-. inclut t•d t m.11 l'ptdermal nt·crnh·,.,,,. t TE'\ I '' lwn ttlll'l I eel tnlo neonatal mire 
Furtlwrmorf' . adull !llll'l' drvl·lop('(l TE'\ 111 hoi h hntr\ and glahruu,., "kill lolltm ing 
lilt raeulam•ous I htll not :-y~lemie l ad mint"! rillton ol l'l•ll lrt'l' l nH I tons. \\'hill• normal adult 
min· did not de,elop Ti':'\ aftpr inoculatmn ol<·urci. genl'rai11NI TE'\ could lw produeed in 
adult mtcr prc·trt>att•d \~tlh svst<·micall:- inJt'l'ted l'OriH'ostt•nodslor :1 "erb. :vtiee whtch had 
sur\ iH·d tllJl'l'ltnns ol n·ll ln•p lracttons as n!•unntl'' n·mainl·cl-.u,.,n•tHthlc·lo intracutanl'ou"h 
admtntstc·rt'CI fntl'ltnns 111 adulthood. Rt•gardll',.,,.. nl tlw a:,:l' nl 1lw animul und thlo' rau,..t· ol 
TE'\ tt·oct·t orcl'll -lrN•liltratC?'-1. the pathugt·rw ... i,., appt•ar(;'d id(;'tllieal hoth ht,.,tolog"inrlly and 
ultrustructurallv. i.t• .. , ·ia itHcr<·(;'llular rlt·m:t:!lo' wrthout ('\ tdt•tH'l' ol n•ll tH'trosi,.. Tht•st• 
"tudit•,.. dt•mml ... tr<tll' that nritlwr maturation nor hair dt•\c·lopment. '"' pre\iou,J,· proptN•d. 
l'tlllft•r l lll<tlll•ous n•-.i,talll'C' to Tf<:'\ In ... tcad. an t·:~otranrtam·oth 1.\l'tort...l prohahh nrnler,. 
re,.,iH:ttH'l' to tht• normal adult mou ... t· Sint'{' ,.,imilar !actor,.. ll•ad to natural(~· octurring and 
t>xpcrinH·ntal -.taphvlot·c>tTal TE'\ 111 <Hiult hunHilb and adult miu.•. tht adult mott-.e rna~ 
prm l' to lw a \ 'ahwhle moclt·llor the -.tudv ol lattors n•sult rn:.: Ill "taphvlot'ol'ntl TE'\ 111 adult 
human" 
In IHIO. J\lt•lt,h and Clusgcm ]I J repor!C?d that 
injet·tion ol llt·whorn nllt'l' wuh staplwlocorci '""' 
lall~d from c·hildr!'n wtth toxtr t•ptdernHtlrwrrol~·st ... 
tTE'\1 re,.,ult('(( in a s\ndronw stmilar tc• TE'\ . 
.'c\eral in\t•,.,t tgators I~ ;, J hll\'l' ron firmed till' 
SU,.,C't•ptihilit\ o( llt'Wborn min• to phage (:roup:! 
!-.lapll\loeot·t·t :VIon• rc•n•nth. TE'\ ha;, hl'en in -
dul'ed in neonatal lllH't' h~ morulation ol cell-In•<• 
filtrall'" clahnratt•d h\ Croup ~ ,.,taphvlm·mTr in 
\·itro. anrl t lw "<•xfolint mg" or "rptclcrmoh t tc' 
toxin I ET! I rom t lwse ftltratp,. has h<>en i ... olatt·cl. 
puriliNI. and parttalh rharat' ll·rin·cl ]1.1 i] Ht• 
porwdh. allt·r min .. hecanw hir,.,lltl' tat about.-. i 
day" ol Ul{l'l. rwtt her tniet·tion ... ol rocci nor nl 
eell-lr('C: tract ton,., produced TE'\ ]I 1]. Hntr 
de\<'lopment or m.llurational changt•s \\('rt• 
though 1 to t>xpla Ill t hl• rt·"i"t anre ol oldt•r hunHHb 
and mite to ,.,taph\ locot'ral ' I E.'\ . Herently. Ar-
1\lanuscnpt rf>t'I'I\C'd \pnl I. l!lit: in rPii,t•d lorm.Juh 
I. l!lil. ;tarptNIIor puhlicntton .Juh :?:1. Hlll 
'l'he·~e ~tudtt·~ \\t'rl' ~upporrt!d 111 part hy Grunt IIIIi 
from Fund~ zur F'iirdt>rung dt•r wi~~t'n~hattlit·ht>n Fur 
~c·hu ng. \'it•nna. and a rc,t•<trrh grant from Schennl{ ,\(;, 
Brrlrn. 
Tht, pupl'r ''n~ prr~<·nted 111 part to lhl' \\'e,tt'rn 
Hel{iunalancl '\at tunal \lt•eltng' ot Th1• :\nwm·an Ft'Cil·r · 
ation for C'luur.tl Ht·~c·an·h 
From I ht• ()j, j,iun ut r:xpt·ri llll'lll a( f>Prmatolol{\ I. 
llau tklinik t I':\.! E. I'F 1\\\ I thr ln ... lltute ol Pathulng\ 
t(;1 ). Jnd tilt· II \'J{Il'IH' rn ... litul<· t H~I l of tht' l'ni\'l·r~it~ 
of \'it·nna. and 1 he· I lrpart ment of DrrmultlluJ.,'). !!an ard 
;\ll•dical Srhonl Ho,tun ~~~~-~;u·hthe'll" !Heprint re-
quP'h ro: Dr Eli;t' Dl'partnwnt nl Pathulu~.l·nin•r"H.\' 
nl ('alilorma ~chuul ut \lt'<ltc tnt San FranciH·n (';rlilnr· 
nia !J.II 1'1 I 
t Hel'lptt·nt ol a '\A ro :-.rmur h•lln\\,htp in St·it>nrl·, 
191:!. 
huthnntt <•t al ]HI produn•d TE'\' in adult hatrll'"" 
mtee. tnltmattng that hatrtne"s ratlwr than mutu 
rat tonal rhang-<'" nul\ lw rl'"(l"n,.,ihl<· for normal 
adult rl'-.i ... t,liH't'. Funlwrmore. '-Ia ph\ loc·otTal 
TE;\1 i" now llt•ing recognized ''it h itH'f<'<htll!{ 
frt•quc·m~ in human adult~ ]H II ]. 
Stncc• 1lw quest ton of ndult rhistarrce "l'cnwd tar 
I rom "et tied. tn t ht" "' udy we ha\'t:' l'\·alualrcl not 
orr lv agl'. hut "''\l'ral otht•r lat·tors tndud111g: hmrt 
llt'""· a h j,.,t on of pre\loU,., T E \,.. tlw rout t• of 
hartNtal and ET admtnt,.,tration. tht> topugraph-
tral "''<' ol tntracutaneou,., tnJt'tllon. and ho:-t 
re-.i,.,t.liH'(' f;rrtor,.. in "ll"l·t·pttbditl to staph,·loroc-
cal TE'\ tn the murine modt>l. 
\1.\1 FHl \1-'i A\U \U'TIIOOS 
'illlpln l11cut n 
l'l'n ~trnin ... ol f)h•tj.(l Croup!. staphllulUl'l'l. \\htt·h 
L·luhnratt•d lari{P UlllfiUIIt'- ol E' l . \ll!fE' utdtzrd Strain A 
""" nhtatm•d lrnrn tht• ('ro,, lnlct·tton fit>ll'rt'llll' Lahora 
tur\'. IAmrlon ~lr;tlll H \\Us i~olaH•d lrnm thE' throut ol a 
I Y<'ctr old mall• patit•nt r\ tE'ntHl Allj!enwim•s 1\ranknn 
huu~l with l\Jltl·td ~laplnlul·on·ul TE'\. Control straub 
cntbtstt•d of non pha~:t• (;roup :.!. l'nagula,.p po-.tlt\ l' 
staphlloutt'l'l Str;un ..\produced small amounts nfdelta 
ht•rnoh·~tn hut lll'J.(Itgthll• am•nrnh ul alphu and lwra 
1<"111 : stram ll "a' an ulplw anrl dt·ha hemoh-.in 
produrC'r; und till' non-phal-(1.' (;roup :lenni rol t ( I vit•ldt'd 
alpha hl'ta . and dt•lta h~moh:-rn ,\,,.p,.~nwnt ot nonl'pl -
dt•rnu•h 1 it· to\ln' wa,. <llTnmph,..hl'd ilt·c·ordmg to the 
ml'lhod ul Kapral and \ltllt'r l-1 I .-\11 organtsrn-. liNt' 
t•uhur!'cl in 'tandard llll'Cita at !'; \ lmml.'diatl'h bt•lttrt' 
thr hr)!tllnllll! fllt•'J>t>rimrnt'. orl(ant"m" WE're trun,.ft·rred 
to pt•ptolll' \\:lll·r h\ mt•atb ol 1•ire lt"'P"· and the 
t'llllt'l'lll rat tnn ol t'otTi In h<• mil'< tl'd 11;b adju,.u:d fir,. I h\ 
turhidtt\ 111 .tnd httN h1 n·ll wunt 
468 'I !IF Hll ){'1;\1, m I:O..\EsrJ(;\11\Jo m:H\1.\IIli.Cl(,\ 
Aruma/, 
\\del '' fll' ulhmo 1111re wert' tt-rd in all el<pl'nm!'nt• 
Stnrdard hto.t"Sil'" \\Crt' Jll'rlnrnll'd un random!\ -Plt>c·trd 
I 1 ' 3 da' old surkhn~: nun In uddtllon to nC'whorn•, 
JUVI'ntle (.1 I '"'l!ksl .md adult 11 l month-.1 nnunnb 
\\ert'liH ludt•cltor DSsf.'S•JTII'nl of lht•loJlm, 1111! \&nab(r, 111 
toxan 1ndurPd TE\. 
1. t\~1· l1lt su•t cpllhdlllt'• ol JH•\\hornll ::1 d,,,, old I, 
juwmlt• (10 2;, cla\s old I, and nclult llllt'l' wrtghang up 10 
'l;l J:lll WI'Tl' l'lllllpltrl'tf 
2. /'r••t Jr•lls '/'1-:.\' '\1'\\ horn, Jm·rmll' .• md adult min• 
tus ahmt•l 'IIT\1\.tllJ! TF'\ dunn);: tht• fiN :1 d,t\s ul lilt• 
wPn· rrchallt•llJ.wd \\tlh Kl .11 lilll'r tlltt'r.al-. 
:1. 1/airill<''·~ llaan ,111d glahrott• rt>gion~ leur•) ol 
adull animah; \\('rl' rompart•rl. Bt•cause th(' thil'k mantle 
ul hnir , . .,uld mnsk .1 •JH•nlam·ous \\Tinkling or a pnstti\t' 
t\ikolsk,·', -.if.!ll nncl/nr llll!'rlr·rl• w11h sktll stroking, In 
.;orne t·~pt·rtment' hmrv arl'a~ WI'Tl' t•pilull·d "it h tom 
nwrn.1lh :naalahh•thinghrollHil' tontntntng dt•JnlatPrtt•s 
hP!IIrt' lllJt·r·tion 
1. 'l'u{HI~raph.\ Tht' rt·lntin '-ll•«tptihahtu.-,of,,mou~ 
Tl'l!lttns f nhdoml'll, m•t k. t•arl tu nc,tr I hrt'sht,Jd dt"('' of 
toxin "t•n• corn pan•rl 
;), Mod• of Cldllll/11 tratwn Thl' I\ pt· and t'\tt•nt of 
rt'lll'll"lls Ill oduh mu·p fnlln\\mg lntrndl!rmal, •uhrutllllt • 
UU•, mtramuscular, Hlld lltiTilpl'TlltH!l'tll llljl'l'lllln• 1\l'Tt' 
rornpan·d 
ti, ( 'ortlt ON/I'mrd adm11u<tratwn ' I'" <t separal t• I'XJINI 
mPnh \\I'Tt' pt•rlurull'd· \dull nun•. "righuu: ~;,In 3ft gm, 
wt·rl' dl\tdrcl 111111 lhret· gruups :\lit'(' Ill group I (20 
uni mabl l!:trh rt·Ctl\ Nl I or ft mg oJ prl'dnisolont• in I r.t 
musntl.trl\ r!.tilv tur 'I \\t·t·k~ . Halt tht• urutnals 111 group I 
rrt·cill'd 11\lrUHnous IIIJI'<'IHlll• 111:! u .• l mil nl India mk 
immrrltnlt•lv prtor to lllll't'li<HI ol orgamsnh tn orrlt·r 10 
produt·t· rt>ttnth•t•ndothl'ltnl hlol'kadt' C.roup :! (I illll 
mulsl rl'n•iH·d lllcfi.l ink ulonl'. (;roup :1 1·1 Ullllll,llsl 
>.E"rvl'cl a< ~hum mio•t·lt•d rnntrols At till.' t·nd ul .~ \\Pf'k~. 
tht• nhdnminal ami hnrk skm nll'ach lll<lli'P \\fb t'pilatt·d 
and l'lll'h ummal r!'n•tn•cl !i 10'" »tram I t'ot't'l mtra 
cutnnt.,•u-h 111 tht• nllllomm.tl skm. :\I in' \\l'rt' rht·rked 
fnr tht· prl'•l•m·t• ul 'IE:'\ 12. 21. nnd 4H hr nttcr inJl'< IJ<>n. 
Tox111 i-lllutlf•ll a•td l'unfrrat 1011 
To tS<•Inlt• 1lw 1nx1n, \\l' tultur<'d TF.\!-proclurmt: 
nnd mntrol -traans Ut'tordmg tn the ml'lhocl ot ,\rhuth 
not! Pial (:l, 7J. Hnah phngp C.rtlllp21str..tins A and HI and 
t·ontrul f,tratn C1 ~tupll\lotnln one! th.- resultant fil-
lrntr• \\I'Tl' •uh•f'ltlll'llth '"'lalo·d and partial!' punfiecl 
h\ a modllH',tllon of 1 he mt•t hud- ul \h•lt,h 1'1 nl Jfi land 
Arhuthnnll 1'1 ;tl ,71 Tht• nrgnntsrn-cnntuming mrcl1um 
was mil iallv c·t•nl nlugt•d .11 :l,IKIII rpm lor t.-, nun. l'ht• 
~UJll'TIIIliJinl lrlltllun \\ II• I ht·n pns~t·d l hrou~h it 0.1·, I' Ill 
r-.lillapnrl' ldtPr, dt.lhlt·d l'XIl!llst\Ch a~winst di,tillt·rl 
W!IIPT, .tnd ('flll('!'lllrlllt'd about 1:.">11 Ill A \'IH'tiUT\ll.'\llflUr,l· 
tor f Hrtrlnlph . 1\t'lht•IJII , \\'t•st c: .. rmam I '\l'xt "(' 
prN·ipnnlt·cl 1h1• llliral(• h\ hnngtng tht• •nlutiun to Ill 
saturallnn \\tth .lmmunntm sullau·. \\llsh<'dthc· prt•t'IJll• 
tnll•.llllllt'• \\tlh to ,unmnmum sullillP, and chM·arcll•cl 
it Tht \\Ushtlll!'- \\l'rl' p•lfolt•d \\llh tht• •llpt·rn.llillll 
I met ion .md brought 1" snr, •IIIIIT<lllnn "11 h ammnnmm 
~ull<llt· ~ul>-t·qut•ntlv . tht pn·ltpll.tll' \\ll• ch ... olwcl an 
di•llllt·d \\att•r and rh.tiHNit>xlt•n•IH'h .tg,tinsl rh,tillt•d 
Y.lllE'T E:wh lttt•r nl ruhurt• tluocl rt•suht•d m ,1 \ll·ld ol 
upproxtmalt•h II.!. gm protem m the ~ll 1=-:H,l,..,O, 
prPt·ipll.tlt'. Frll<llnn-. wt•rt•ellhcr hnpluhlNl nr ~tored a1 
-1 °(' unt iJ u-t·d I'IH·rt• "''" no P\ aclencc ol dinumshccl 
al·( i\ll\ in ~l>t'etnu n' !'ton•d up to 7 month• at lith 
lt>m pe ra 1 me. 
I/Jfl·l~.nhnng• C'hmmotu,;rapll\ 
..\hqtHJI' 1100 mgl of the above precip1ta1es "erl' run 
on 1:1· to 311-un t·ulumn~ ol C:\1-:-icpharlt'x ( • 50, eqlllh-
hrnH·d "11 h 0 01 " soduun nt·l!tatt• I pH "· ) contninin~ 
ll.l}2h \1 :--:uCl \\'uh this nwthod, the ET \\B• nd~urhcd, 
"hah~tmpuntle~\,ereelult•d The ET"a-eluted \lith 1 '>~ 
~n('l. Flltt•rt·d rr.tCII<lllS \\l're dtal~·zecl a~aanst di-.llllt•d 
\\Oit'r, com·t•nlrntl'd as ahn\t', nnd hiou,,a,ed ('l'l' he 
lm\ 1 Tlw prOII'In concrntrilll<lll wa .. B••IIYI!d h\ thr 
hlltrt'l nwl hod Expt nmPnt- Wl'rt' pt•rfurnwd e11 her" i1 h 
Nl' ammon111tn sulfate prl'l'IIJII!ltt'• or Yollh tht• St·pha 
rlPx column lrut'lton" 
lmmunrr/o~Jtwl ,\.fcthorJ., 
Ani ihndlt'' "Pre pruduC'erl by suhcutunl't>Ush mj!'rl· 
in)! udult rahhil• w11h .i ml(/ml ol the SO ummumum 
-ulfull' prt•C"ipitnlt• o·omltined wllh I ml of ll.!l" '\aCI in 1 
ml t·ompll•!t• Fn•tmd s adju,,tnt. Suh•f'C)Ill'nt inil't'ltnns 
lnmtnming tht• samt' llmnunt nl toxtn Ill t·umplt>tt• 
Fn·unrl s ncljtl\·nnt I were mad!! nt weeki\ intt•nal-.. Ten 
rf,ll s ttl 1 N 1 ht• Ins! mjt'ct toll, t hi' am ma(, "'t•re hlt'd nntl 
gloltuhns were prcpan•d Jrnm frl',h, untrmen erum hv 
pn•ctpllntH>II \\tlh Ul Ammonium ,.ulhllt• The JHt'I'IJll 
tIll' \Ill• waslwd :l IIJTIC' \\lth -10 ammontum sullatc. 
brought to halt thl.' imual Prttlll volume \\llh di•llllcd 
\\&It r rl111h Zl'd agnm•l 'rn·ral rhnn~es ttl dt~tllll.'d \\1lll'r 
HI I C tnr 2 f hr. and then agaan"t 't'Wral changes nt 
pho~phnh·-hutt~n d salute (pH 7 l I Cl for 4h hr 'l'hl' 
ltrm untt,t·nlrn refr-rs to thc•l' ~:lohulm lra<'tton,. 
,\hsorptlnlls \\t·rt IH'tnmplbhed h~ mhing 0 09 ml ol 
nnt ist·rum or nnrmnl rulrhit serum Yollh II 02 ml ott he HOC 
nmnwllllllll sulflllt· pn·t·iptl.tle contaimn~: ET !this f('· 
mn\l'd all rlt•tnnnstrahlt• unti-ET arlili!V), or 11J!81lt..l 
l't(ll•ll proto•m t'ltiH't•nl mlt<>n• tJf umt rol -.upernntnnt' 
t•onlalntng alpha, bt'tn. and delta wxin The luttt'r 
pr<H.'l'Clun• rt·sultt•rl 1n llrttist•rn \\ith predominant!~ unll· 
E'l nrttnl\ I Ft~t . II ,\hsorptlllll• wPre JHI'h•rmt<d lor 1 hr 
al 17 (' tht•u lor hr aa 1 \, follmH"d b~ remm.1l of 
prc·t·tplt.lll'S ltv tt•ntriluKilllOil at3.i noo II lor:lO mtn at 
I <'. l'ht• ><llfll'TIIUiunts \\Crt' brought too,;; mi. and st·rtul 
chlutu111s "''Tl' u-t•d lor 111 \1\0 te-ling in thr "hlot·king · 
t•xpt·nmt•ms cll!scnh{·rllu•k"'. Anttst·ra deH·lopl'rl prl'l'tp-
llln lmh 111 hnrhllonl' huller (pH 1'.2l lll!aln•t F.T 
lrtlll!ons, hut nut against t'nntrol SUJ>I'Tillllllnts. at a 
dilutmn ol 1·4 hetore IJr!sorptmn and 1.2 ufter tt<l•orption 
1 Fig II on st.md trd Ou<·htcrlnm ci'luble ammunodttlu· 
Sl<l!l olllll t>ll 111\lllUilOt•lt Clrophor£·,i~ in hnrlntorw huffcr •It 
pH" 2. 
..\nll'l'r.l "rre u t'd (II to lf.'•t lor t hP prl'•l'nre ot E'l an 
\ lrt<llb n·ll lrt·l' I rat uuns, f:!l 111 usrert.un thl spt·t·tll<ll\ 
ol nnlt·E'I 111111h"'l\ hv 111 \1\n hlock.tdl• ol TE:>; in 
rn'<Htalnl .mel 1dult mu·!•: .md (11 In further impl~t·uto n 
sllll(lt• suhsllllll'C. 1 t•., E'l. 111 tht' pathngt>nt•sts of TE:\. 
A'·''"·' Jur I:" I 
Frul'lt<llh to hr tt•-tt•d in lll'\\horn tnlt't• wt•ri• first 
diul~zt·d 11!;11111•1 r!tsllllt'll WIIICr ll\'f'rntght. tht•n dilull•d 
-.t f'Jl\\ ''''\\II h normul s.olinl', and suh'''IJIII'Jllh- tnJPl'tt>d in 
ll.!l."t to 11.1·1111 11hquot' tnlo tht· n.tpt·s of fll'whorn llllt'C. 
In ordt·r lo preH·nt h.lrk leakrtj:l", \\l' pushP.d th1• nf'l'CI!t• 
t'lltlllnlh lo\\ard the lumbar rt•gmn Since tht• pmrnn· nf 
dtllt'Tl'l\1 h,lldtl'• \.lrtl'rl \\idPI\, the IICll\11\ of l'lldl 
frfu·tion \\ll> rlf'lml'tl a• ahe maximum dalutlon 111 mg 
prolt'tn pt·r ml "ht< h mdun•d TE:'\ tn nPonatHI min•. 
C'/mrcu/ rmd \ftcrrN'Optm/ E-:wtuatwn of Tl-. \ 
\ltt·r the lilt('< taon of E'l prt'pltr<ltton .. the .Jntmals 
\\t'Tl' mspectul ll hnlf huurh lllii'T\RI' UJl 10 1 hr. Altt·r 






~ u. 1. Om htt·rlorn tlltlllltnocltlhr-tun pattt•rn tn agar. 
Ad~orhed "Jlt'Ctfrc ruhhit antlst·rum lA.-.') 111 centrr "l'll. 
Anti!(l'll 11-:'1) 1s d1lutt·cl cluck\\ 1st· lrom \H•II (j to well;~, 
Pret'I(Hlllt ion hne" furrn n JIP• "ll e unttl:l'll \\ efl., lit I: I and 
1:2 dilution,, I>IIIIN' prt•cipttlll hne' .tround n·ntt>r \tell 
pruhahh n•prt•,t·nl d t-aggn•gat t·cl ant 1gen ant 1hnclv, om· 
plex~:-
inot·ultllton nl t'tUTI, Ut11111als \\'l'rl' tt•stl'CI houri\ lrum9 hr 
om,ard l'E:\ \\JJs oiN·n,rhlt• mat'r<bt·ur>it·allv and h\ 
strukmg. \\hidlP!uttt.'d th1· :'\ikolsk\ pherwmerwn St•\ 
ern! nntmnl~ \\l'rt' hiolbrt·clsl'IJlll'ntiullv Pari\ and hilt• rn 
the t·our't' of TE'\ , and the spt•t·imt·n~ werP suh]Pctl·d to 
hi>otolu.:i<· ,ul(( t•lt•t 1 ron rnino-cnpit .I! P~.llll111Ulton Sam 
ple~ lor t•lt•t·tron 1111< r<>>ltlfJ\' \H•re It xed 111 a 1:1 clrlut1un >l 
Knrnmsk\'•llxall\t li•r I hr p;>l. tlwnmtnn·d car!'lulh 
to U\ orr! art ifat·t ual d£•rl\ lj!t', .111d T(•imm<'r't'cl tn ltxat iH• 
lcJr a totnlof ;, hr .tt room lllll(Wrnturt• Allt'r 3 \t.hht•s 
und n\·t•mrght rin-rng tn ll.l \I utwdvl:-rlt• butter, slll'<'t 
llll'll" \\t•n• po<tfl\t•d 111 unhufll-red .1 osnuum tt'truxtelt• 
fur I'. hr ut 0 1 (' clt·IJ\dnttt d, and lrnalh l'mlwcldt•d 111 
Epon llliJ Tlun sNtion- \\l!rt· rnnuntl'd on nakt•d coppt•r 
y;rid ... stnurt·d \\tlh mlrll\l .ltt'tatt· and alkalinl' !t•fl(l 
<'lli'Htl• 1171, 1111<! t·~unumd 111 n Zt'l'' E:\1 !l:-> c·lt·<trou 
minost'IIJit.' 
HF"l 1.1 ~ 
In thl'~r ~tuctw~. we haH• used tllC' t<'Tm 'IE'\ to 
denote· 'Jlontam·ott;. \Hinklin~ or a demonstmhlt• 
:\ ikolsk~,., ~ign. Ht,tologil'ull\·. TE:\ ind1rarr,. in 
traepidrrmal dt•a,ng(•limJ!ecllolhe upper;.pinous 
and/or g-ranular la~er in t h<· ahsenn• of a dermal 
inllammator.\· inlihrntl' or <'' idetH't• of cellular 
ne('rosis 
TE.V 111 \I'll h11m .\lrn• 
Re,pun,,< C11 inJ••·ted ur![ntn'm'. Thl' '' ilcl-tvpe 
ntoonatal min· lJsi'CI in our rxpt•riml'nh \\t'rl' uni· 
lorml~ re;.pon;.i\l• to injet'tl'Ci Croup:! organl,.lll-. 
with no \'llrJ.Itll't' tn -.en,.,ill\'11\ I rom that ol irnhn·d 
s trallt, emplo\ Ni 111 pre\ iou,., ,.,, udil'~ 11 11. :\lll·r !I 
to 10 hr, mo;.t .lllimal,.. \\t'rE' ciiffu,..d.\ l'r~·thl'nHI 
tou .... nnd u po,.it i\'e ~ikoh.k~ ·,.sign roulrl tlwn Ill• 
t•lil'ill•cl t'l'ah !) . To produt·(' TE:\' in 100' of 
inierll•d nnimnk H do,..e ol 10' nrrei was rtoquirP<l. 
In a smallt•r pt·n·t•ntage ol anim.tls. TE:\ dt•' dop<•d 
nlter till' tll1t't·tion (II 10\ t'tll't i. \\ hile 10' mdut'('(lno 
,ign,., of the di-.t'lN' :-..'illl' to 10 hr l'lapsrcl lwlor(' 
TE~ \\as oh't'nt'd, regurdle,..,.. ol thE' 111tit ani do,t.' ol 
init·t·tt·d organisnh tTah. l1 . 
Hi ... lnlogtt· una!~''" disdost·d t ypit·a I int r.ll'pidt·r· 
mal dt'magt•nt tht•lt•\'l'l ol thE' lower granular lu~t·r 
!Fig. :!I. \ 'it•\H•cl h~ t>lt•t·tron rni('rtN·op~. deanrge 
\\ils more pn·ei,.l·h· localized to t lw lowpr granular 
la~·t·r and !>ptnoth granular lm·er tnterlate. Cel l 
;.t•pi!rat ton ut·<·urn•d sudclt•niY. along t hl' t•nt ire 
aflt·t·t t•d surfan·. without ani t•<·t·dent or ton('urren t 
rytoly"l' or inlt'rt'l•llular Niema (Fig. !ll. Hoth 
dt·smosonw ... and noniuncttunal sites o l Cl'll·to n•ll 
attal'hmc·n1 ll(l(ll'arrd to he ..,imultanc••ttl..,h· al-
lt•t·wd. 
l nit•t·tiun ol str.1in :l nrgani~ms into m·\\horn, 
rbultl·d an dillu,.<· t·r~ therna without TEX ITah. ll . 
TAHI.E I 
Trmt doM' '' '/lVII-'! of rru• horn nuu lo f.'T·producltlg 
tOtclltiLIIO 
fi 12' 
(~roup:! 1~1 rollll" ,\ 
unci BJ 
Ill" 1\1' ('OJ('(' I 10 !f) 
I()• u, 10 
111' 0/ ((I 
:\om (;roup 2 1-tr.un ('J 
111' to• 0/1;; 
I~.\ bt•c'itllll l'' rdt•nt lll't\\l'l'n H unci llJ hr 









lntt·tht' t·f\tlwma uppearl:'d \\itlwut a po-ttl\(' \i 
kn(,k\ ·, 'IJnl 
·• ......... 
... -~\ 
-Fu .. ' :"':t•onrl!.d mnu'l' ... ktn 1:! hr uher init>t·tinn nl 
t·otTJ :"\ot<•tntr.ll'Jlldt·rm.tlmlt'ru\·e,inllattnn lo.l'alized tn 
ln\\t·r gr.mul..r lawr and nhsenll' of dt'rm<tllnflammaton· 
rnttltr.rte ( :!1111 
470 T HE Jot R:--AI OF 1'\\ ESTle: \TI\ F DEHM \TOI.OC.\ 
FIG :t Elrrtrnn nunol(raph nl TE:"\ in nE-onatal mnust• Clt'<l\'<tf.(t' span (('.'\) IJe, hetween cell~ tn lo\\er strat um 
granulosum (~)(i). hu t lllil\ reach upper stratum sptnnsum tS.'i'l ('ell" src·rn Ill srparate wnhnut ev1dence nt c·y tnlvsts. 
Clc:Hc•cl dt>"llHJM>IlH'' art• seen nlnng separated surfllt'l's: sonll' appear lo lw 111 \'Urtous "tagt>s of Internalization within 
phagnc\'IIC V!ICIII>It•s I ;l,li(Kl; insE'I, 1/,()(){)1. 
Rr.,piJnM to IIIJI'C'/I'd rc/1-fn·r• filtrate.~. :\!.'\\horn 
mice in.JI.'l' ted with I rad ions prepared from (;roup:! 
organi,.,ms de\ c•loped TE:\ "11 h du"e" as hm as .II I 
mg protein. dc•pc•nding nn thl:' prHrnty of the 
preparatiOn fTah II. Fig. ll. With larg<• dose, 
(I Ill mg) , t'f\ thrma and .. ponranenus \\ rinkling of 
the epidermi., enH'rged :10 tn ~JO min after iniertion, 
hut with lmH•rdn"l''· a po,.,itin :"'ikolsky '-.sign ''a" 
pre>.ent onl:-- a lt er :l to I hr <Table lll .. \nimab 
often "Uf\ i\ed generali7l'CI wrinklmg. appeanng 
e,..»enttall\ normal h\ IH hr aft<· r inJection. Again. 
hi..,tolnglc and elt·rt ron mlrro-.mplc·al examinat inn 
revealed suhgran ular rlc•a,age and acantholysis 
Without cvtoh ~b. Cell IT('(' lilt rate" from ,..train (' 
organism~ procliH'l'd lnt l:'n~(· l'ryt hem a. hut no 
TEN ch~\'('loJwd !Tab. Il l. ln l'uhation of ET ron 
laining lr:trtion~ \\llh ~pecift<· an tisera heforl' inj(•r -
tion into neonata l mir<' pr('vented the product ion 
of TE:"' in .!. of (j nl.'onatal ml<'f> and signilitantlv 
reduced thE' l'<'H'CII\ of d1sca-.e m tlw remtllning ~ 
mice ITah 111 1. 
TE.V 111 ,\ dull .t1in· 
l nJC'Ctirm of cucct 111/o tmnwnolot. cal(' I'Ompr•-
t C'nt IJIJ.~f, \\ lwn dwmit·alk epilatcd haek or 
ahdom111al ,..km of adult mire"'"" inwrted mtranl-
tant'ou,.,(y with up to :1 Ill'" on:ani~m,..ol ... train \ 
or H phage cc :roup :!1 ('OI'I'i. ah"t'l'"S(',.., whit'h olll'll 
TAIIJ.E ll 
Timdc/uM' rnpomt of nmnntal mtn to 1-:1' 
l Appruxun.liP IWfr('fll t•onn·n amm.1l- '"'h IE~· 
Snunt· 1 rnlum 
1 rni!J mit 
'" l :1=' I rn~ mm hr hr + 
St ra 111 ,\ or B. Ill 100 1110 IIIII 100 
<:roup:! ;, 10 f.l 100 100 
1 .) :!.-, 100 )()() 
0 .. -. 1.0 100 1011 
ll.l u.:1 iiO 100 
O.O:i 0. 1 ~;; 7f) 
{l.(tl o.o:; :!.-, 
().()1 
I Stram<'". ·10 -\Inn (~roup :! 1 j_ 
":'\umhrr ot nntmnl' le,.,ted 'd thin cnrh t·nm·enlration 
l'<lllj;l \;lflt•d from Ill to :!llO, 
" lnten-c Pntht·nHI ch~,·rloprd wtthm :! hr. but a 
po,tll\l' ~lkoh-k\ · ... slg"ll \\8 ... lll:'\er clemon~trahle. 
drainc•cl o,pontam·olhh'. u~ualh· de-n·lo1>l'd Hm'-
e' cr. IH' It her -.pont aneou,.. wrinkling nor a po,it i\ l' 
:"-.1kolsk\'\.. ,.,1gn \\ll,.. nott>cl in epilated ~kin cl irertl :-· 
over mj('elion sitc•s durin~ the ~·I hr afte-r injl:'rtion. 
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lnjedum fJ{ CO('( I tnto .,termd-lrl'nlr·d ho.,t. Injec-
tion of:; · l!l' " stram A cocci into ammab treated 
for I 10 ~ weeb w1t h I or .1 mg of prednisolone per 
da) also failed w produn• TE:\ . Howe\'er. after:~ 
weeks. the () »unwmg ar11mals de,·eloped a mild 
generalized form ol TE:\ after the injection of 
similar do:,es . There wa~ no spontaneous wrinkling 
or erythema. but a po>.iliq• :\'ikolsk\ ·..,sign could 
be elicited both over inwc:tion site>. and at fuu 
distant from areas nl uwc·ulat inn (Fig .. -,). The 
hi~topat holog\ of skin from :-ul·h region» consist eel 
of typical intraep1dermal deantge. Sham-injet'lPd 
animal>. and animals injc•r ted with india ink alone 
never devt'loped TE:\' . Add it innal intrm enous in-
jection» of India ink admmistered :l(} to 60 min 
before thP introduction of eoeci did not enhance 
susceptibilit\ toTE:--< at nnv internll. 
Systemically admini>otered ET fractions did not 
produce TE;'\ in ;.tl'rnid-treatf:'cl animals. 
F1c:. I t\c·unat;rl mice i nJl'fl~d "ith stepwi~~ dilutions 
of ET :! hr earlier '\lou'(' on lett recei,ed m11"1 cnnrt>n 
trawd lrottinn nnd df.'mon,tml!'' 'pontanet>U'- wrinkling 
a-. \It'll a, a po,iti\t' !':ikolskv's 'ill'n :'\1nusl' 111 rentt>r 
rec·er\'NI I Ill dilutwn and ha-. pu .. ill\l' 'l;ikol'k' ·, ,ign 
onh. whrll' (llllmnl on nghr r<•t'l'J\l'd 1·100 drlutinn and 
demons! nlll'' JU'll hc•r spontaneuu' wrinkling nnr a )l<>>i · 
the '\rkul>k\ ·, ,jh'll. 
TAHLE Ill 























a l 'ndilutt•cl lr<Klion ndJU,Il'd tn :Li mg protein altt>r 
mruhlltiun \\It h (•Jllll'r normnl rahhit ... erum t control! ur 
an1noxrn llnllhoch Furthu ddution' werl' made with 
normal -alinl' 
• .J + 'll<llltanc·uu' '' nnklinl(: :l-t ('asil~· clint{'() 
::\'rkol,kv ·.., 'ign ,1( 2 hr: :! • t'a,ilv elrntl'd '\rkoblw·.., 
sij!n at I hr. I ~ '\ikub.ky·~. ''l!n elicitl'd '''lth drlficult~ 
at I hr. 
F1c. .. 'i. Er>dat<.'d hat'k skin of ~tewid 1 reared adult 
muu ... l'. p,,_itiv~: !\ikob,h's ... ign is oh;,erved 2-1 hr nfrPr 
Croup~ nrl(nnrsnb \\ere inJl'('(£>d mto abdominal sktn hl't> 
ll'Xl ). 
He.,pon,e to lll)c'c ted cl'll·frt'l' {titrate.,. 1/atn t _, 
non Jwcn _,);m: In both harn and relnti,eh hair-
less aduit mouse skin. TE\: developed foilowrnt.! 
the injec lion ul a>. lit tIt> a>- 0.1 1111! ol ET. Spontane -
ou;. '' rmklinl! and f:'rythema were absent. hut lrKht 
rubbm~: produced exten ... i\'E' drnudation ls(•e Fig. 
~~ and. as 111 neonates. micro;.copic:al intrarpicler-
mal \'estculatlnn ()('('Urred 111 nontraumati;ed ;.krn 
!Fig HI. \\ hrle TE:"-< C'nuld not he apprel'llltrcl 
w-ossl~ in hair\' an• as. t vpil·al int racprdermal 
clea \'age wa;. obsen eel mi('rost·oprt·all~ 1 Fit.!. 7 I . 
Siner T8\: could he elicited with equal Nl,.,c• in 
either chC'mically epilatt•d or glubruu,., cur ... kin 
( F1g. H). chE'mical prct rrat ment was apparent ly not 
a deeisi\ e fnct or in rcspon~i' ene,:,.,, 
The ultrastructure ol ET injected ,til:':- 111 adult 
m1ce n•' ealt•d a suhgranular. <H'ant hoi~ tic prnc:es,; 
s1milar to that oh:-.C'necl in thf:' neonatal mrt·e !Fig-. 
!-J). In c:onstr<hl to neonatal ep1derm1s. adult inter-
follrnrlar epidermis rs \l'n thrn. often lackrng a 
granular lu\cr tst•c• Fi~: 'II. \\'here tht• mtcrfnllin1 
lar ep1df:'rm1s thin,. to thrte lei! l.t,er.-. a pem 
phigu,. \lllt.!an>. ltke pattern ol "uprahasrlar dl'm -
age llHl\ he prest-nl !FiJ:. Ill bottoml 
t..'ffl'c·t of prc•t Hill-' TE \. Se\ era! mJ<·e HIT\ 1\ ing 
10x1n lliJl't'lions as llE'\\horn~ were di\ rdcd into two 
~roup" and rrchallen~:ecl at age .! ''eeb and I 
months. rcspN'tl\eh !Tah. l\'1. TE\ wu>. easrlv 
t'\oked. t'\ en with rt•latin•lv low doses of toxm ( 1.0 
mg pmt(•in). ,.,uggl'stint.! that t'arlier exposure• to ET 
d1d not confer protel'lwn . 
Lomlrzed t·.~ ;.wncrali::t•d Tf:,\ . Ht•garcl!e,.,., of 1 he 
total doo.,p or route of administration. grrll'rul1zed 
TE\: nc•q•r develop£•d in adult mice. Orra,.,wnalh . 
localr,td TE:--1 appNlrl'd mer parentl'ral or mtra 
pcritnrll'ul ln)t't'tHlll ,.,iH·'· hut thi.., was all rilnHt•d 
to hack-leakage. An apparer t ,.,preading ol I E.\ to 
adjacent skrn following intracutaneous lllJCCtiwb 
nl largt• amounh of ET s('em('d all rihutablt• to 
loc·al diffusion. siiH'I.' l'E:\ t'Cllllcl not be elrnll'd at 
strll more d1stnnt ;.ite". 
lnfluf'nn• of mute and silt of odmmt,lra/um. 
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Ftc: 6. Adult nwu~(' -kin :! hr alter mjectwn ol ET. 
P.r)l(lrrmt~" muth llunnu than that of neonate~ hr•e Ftl(. 
:!l :\nit· mtat·t ~uh!!ranuLtr hulla .md. again. the .1b~em·e 
ol u cll'rmal tnl1.1mmntur,. mllltraH• 1 :!.'iOJ. 
F11 •. 7. Hain -ktn ul driult mousr• :! hr alter ET 
init•t·t ion. A It houl'h 'I'E:\ "•h not not keahle l(ro-slv, the 
prnt·t•,, mll·ro"'"fl't·ulh tnvolves hutn areas as('\ irlenred 
by ('Xt~tbtn• -uhgr,lnlll.tr lllH'W\t'si<nlatiun t. ~.iOl. 
iniet'tton nl ET I liii.J .1nimabJ. Abdominal -.kin 
epidc>rmi,.. nppc.lr<'cl to lw mow sen,.itin~ to ET 
than hnck -.kin. hut this might hanc• n•llt•l'lt•d 
ditfen.•m·l•s in dl•rmal thickne,..s in the~r region., 
rather than tntritbtr dillt•n•tH'l'~ in rpid<•rmal re-
spon,_i,·en('s-.. Wht·n ET ''a" injert('(l intramu,..ru-
larh or int nlp<•ritonead\ t9 anirnah·d. TE'\ did not 
n:-sult. C'V<'n when d<N's 111 t'XI'('ss ol the amount 
requtrrd to pmdun· J'K'\ m newborn tni('e were 
admini~trr<'d c g. I to:! mg protem per gm hod~ 
wctght. Data lrnm tntrmenouslv administered ET 
arc not induch•d br('nuse leakage wa..; unavoidablt' 
rnakinr.: intNpf(·t at ion citllirult I ,..ee I~ ]l. 
Our rl',ult~ ('(llliJrm thr !net that a ,,·ndrnml' 
re,.emhltng ,tnphdo('(l('c',d TE" in human-. can he 
mdm·NI in newborn micE' ll\ injpl't in!! eit lwr phal-:<' 
Group :! .,La phvlocncTi ur cPII·l rN• tilt rat l'" t rom I he 
same org.tm._rn, !Fig. ltl topl II t]. Howe1er. tlw 
data JHl'"t'nH·d ht·n· di,pd tht• idea [:1,GJ that ndult 
mou~<· .... kin ts rl'sist ant to rrll-fn·t• till rat r-. ol 
Croup :! ha('teml. \\'e found that normal adult 
min• wen~ quilt• -.u,.,n•ptihl<· to intracutnneousll 
ndmint-.t l'rl'Cl rell I ree c·uccnl llh rat b. l'hl' !act 
that pn·itwuhation with ,..pec·ittc· antihorh alml 
isht>cl or reciuc·ed the TE\'·e\nking l'ap,ll'itv ol 
n·ll-ln·t· lilt ratt·~ providr-. add II ion a I pronl ol llw 
relatton-.htp hetwt•en ,..taph\ lorocral TE:\ and ET. 
('omplt:te prt'\'Ctllion ol'l E'\ h\ antiboch preinru-
bHt ton tlllght ha\l' ht•en pn,,..ihll· tl eitlwr unah-
-.orheclant i,t•ra t mnrl' potent 1 had lwen u .. ed. or il 
long-er innthat ions ''it h ET lraet ion,.. hnd lwen 
pNiitrnwci prior to injt•ct :on. Furthermore. sincc 
TE'\ t·ould lw renclih· induc(•d 111 t•ither hain· or 
non hntf\' skin. I he anltlahlt• data suggt'-.t that 
nl'it h<'r age nor hairtlll"'~ const ll lilt'" a -.tgnt!tc·ant 
harriPr to produl'tion ol localizc:d TE'\ 
Yet c·c•rtnin di-.t in('t ions bet ween thc• -.usc·<•p 
tihtlitit>~ ol twwhorn and aciult ml<·t· emerged in 
thi, stuciy. First. although lorahzed TE:\ ('oulcl be 
ea,ilv inclttl'eci in hoth m·onate:- and adult animals. 
generalized TE:\ rould not he eliritcd 111 adult 
anim.tl-. C\l'll \\i t h do"e' tmg proH·in ::m hociv 
\\t'ight l l':l.t'(·('(ling thoo.c m~uircd to prudut'c TE:O.: 
tn tH'\\ horn min·. \\'herea,.. aciult cpiciermi, re-
mam-. unrhnngt•ci 1n it~ caparit,· to re-.poncl to ET. 
thP adult animal manile-.~s rxtrarutaneou' re:-J,..t-
anre to rell-lrl'C lilt rate,, presttmohle hecntt"e ol lis 
enhan<·l'd mt>taholi(' l'apahilities. This po,.sihilit\ 
rould Ill' testNI in the adult mou~e h\ t•xpl•rimcn-
talh' mduein~.: dimini~ht·d hepati<' and/or renal 
lunnion. 
A "l'l'll!ld important di»tinrtion ., 1hut \\ht•rt•a;, 
(;roup:! l'Ort't <'.Hht•d ~ent>raliteci TE'\ 111 tW\\ horn 
mire. injel'a•cl organtsm-. did not produtt' t'I'E'n 
loralizt·d Tl•::\ 111 normal adult ltltl't'. J'o,..,ible 
explanations lor the latlurt 111 111Jt•cted (;roup :! 
org-anism" to produce 'I F'\ 111 adult mit·t• inc·lude 
II l enhnm·l'<l ho~t met tholhm of (?gradually n• 
lt·a ... ed I ET: l:! 1 t ht· prt':-l'tH't' ol a le~,.. Ill\ orahle 
mtlieu lor hurtenal gnl\\th and or ET elnhoration 
in tlw norm,ll adult mow-e. or 111 tht' 3l'4ui-.ition nl 
resi,tatH·e to ET hecau.,l ol pre\ inu, .. uhdinkal 
Fu .. ~ lh·lauwl) hairJc,, ear sktn ot adult mou-.t. 
f>n,tll\'1' '\ikolskv'~ ''KII ts e.t-tl) elidtl·d 2 hr ultl'r ET 
IIIJC<'IIon. 
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Fu •. !I Eltllron tnl!rO({T.t(lh- ulwluh mou~t' -kan 2 hr ulter i'~J' lll)('Ctl<tll Top: un llt'UJHholvttt· n·IIIACI!it·~ lrtot' 
m lht• dl'll\ltl!t' ~pac l' 1('.'>1 \\'ht·n• Pptclt'rnlt- than~ to thrl'l' c·ell la\t·r~ I bottom! tht' dt''l\oiJ!l' '(Utt·t• ma~ adjnm the• 
stratum h.t, tit i.SHa or tratum 'Jltllthlllll tS~l :\otl.' tht nh,enrt• ol kl•ro~t<th~.tlltll' gr.u1ulc, nnd the pn.>'t'tll'P ol 
nuna•ruu- dt•t\t'd or clc•n\ 11\l! lorruu I clto~orno,omt·• ulung t·parntl'd surtm·,., I Top. 2fill. boltom. 7,1<001 
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Ftc •. Ill. '!'up di-'Kr,nnmaltt all~ repre~enb thl' JH~\ I· 
ou' rnnclt·l nl ''a ph~ lomn·.tl TE\; limitt•d tn c·hilclrl'n and 
ne<mat.al mu·p llntlt~m inc·orpur<lte,. <tdditinnal informn· 
lHm. t.l' .. !!XIt•nsiun ul the• mndl'l Ill tht' adult mou,.t· a-. 
cJp,c·nlll'd ht•rc·. tn adult human \uluntec:r- 1'•1. tn hnth 
nwu•l' and human ... kin in ur,;ant·ult ure Jilj. and hluckadt• 
of dinic·;tl I'E\. \\llh >-pc•c·ific antihud\ 
!'ABLE 1\' 
Hrndmilll,lra/lli /1 of r.T Ill mtn· ·'llrt IUIIJI pr<'l 1()!1., 
RT mdw •·d TE V 
{ 
\l'\\ horn 
( 1 ;, da\s ) 
21 :.! .. d.,, . ., 
:! lmnnth,.. 
f>o,.t•l fll J.:" 
prot Hill 
I IO 




"Thrt>l' :mim11J... lrum (~roup I wen· inl'iudecl in nroup 
1 lor latrr tc-.t ill I! 
exposurt• to TC',.,td£•n( ,.taph) lococci . Two expert 
ments in thi-. .. tuck dl•alt ''ith tlw .. e potl'ntial 
explanation" ('omit( iotb mnrl? c·onducn l' tu I he 
developnwnl of TE:'\ follo\\l'CI hi:rh-dose 'll'rtlld 
ndmint,.,tration. -.mce llw;.l' animab acquired 11 
rnilcl form of getwralizecl TE\ after :\ w<·eks ol 
continunl trl'atnH•nt In 11 rl'IP\nnt recl?nt r<'P«II'I, 
\\'ile\ et al I Il-l) nh-.l•nNI innras<•d -.us<'Pptibiltt\ 
ol immunosuppn•-. .... l'd neonntal miee to phngl' 
Group :.? nno!:lllism;. \ \ .lwthrr thr ellel't in the .... e 
experiment;. j,.. dttt• to tmmunosuppre;.~ion. J>l'rmit -
tmg unn·~trainNI hactl'rial rnulliplication. or 
whether soml' otlwr l'll£·t·t of ~\~l emil'alh admini~ ­
tered sll•rotd ... ts re ... pon,.,thlr lc;r t·nham·e~l ... u,.eept i 
hility. i ... not dear '-'ll·roicl treat nwnt did not "~'l' lll 
tn aflet·t ET nll·laholi-.m. ' itHE' s\·-.trrnicalh tn · 
jected toxin did not produn' TE\. ~lllt'l' animals 
which hil<l ;.uniH·d 1E\ as rH:\\hnrn,. remained 
~uscepllhll' ''hen rechallen~ed with l'ell free fil -
trate~ :t~ adult,., iHiult resistam·e may nut be 
attnhutahl<• lo prior. inapparent expo,ure to phagl' 
Croup :.! stnphvlo('(>Cci follc>\\E'd h) elaboratwn of 
nrut raiit in~ .tnt ihodies. ""' ,;uggestl'd ll\ \\.tlev and 
his c·o-workt•rs . 
Tht• rather "Pt't' tal requirements lor TE\ induc-
tion in the adult moust• may expla111 the apparent 
rarit) ol getwrulitt•d swphylororcnl TE\ in nor-
mal human aclulh [9 I 1]. Most case» have occurred 
in dehtlllntt>d or imrnunw-uppressed pauents [ LO. 
t:.U:lj. Mon•owr. to our knowledge. no report of 
nclulls with bullous Impetigo (a form of loralizrd 
TE:-\ ascribed to Croup :.? ;.taplwlm·occil ha\ e 
appean•d in the literature. Thus a parallt'l sitllil 
flllll M'em;, to rxilil h<·re in the adult mouse and in 
man both nn· rl• ... istant to generaltzl•d and lornl 
iz£•d TE\ n•,.ultin!! from inoeulated phagr (;roup :2 
stnplnloroni. badult human,.,klll.likethat olthe 
adult rnoust', spnsiti\1.' to cell free filtrates'? In u 
separalt• n•port \\'l' ha' t' detailt'Cithe c·xpc·nrnl•nt.ll 
indut·tion ol l'E\ 111 the ,.kin ol adult human 
\olunl£>t•r-. in\ tnl and in\ itrll I Fig. Ill hottum) I:">]. 
Furthermon•. a n•port of lnrnlized TE\; lollm' ing 
intrarutam•ous inil•c·tion of n •ll . fn·e franions re 
l'l'nth apJwared [II'] . In e\er~ parametl'r ... tudtl'd 
to datt• . tilt' adult mnu-.l· and 1 ht· adult hum<~n han:• 
rt>-.ponded analol-(mt~lv. The adult mou .. l'. t hc•n·-
lon•. would appl•nr to be nn appropriate .1nimal 
model lor furl her Ill\ e-.1 igal ion .. of nmdlltons In 
,·orahlt• to I hl' dl.'\ t•lopmcnt ul .. tapln loroccal TE\ 
in adult humans 
Tlus work w;t- ntdecl J;(reath h~ the· d iliJ;!l'lll l£•t·hnacnl 
n,.,...,!Hnn' nl Su,.nn <''-l'J!<"zi. S Lotte l'utmiek and :\1 r,., 
F.llnl'dr Srhiin rhe l'ditorinl """'"tan<·t- nl Rn,amnnd 
\1trhnl'l is J;(ratl'lulk IH'knowleclged 
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